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antagonizing salt must be of such a nature 
that its contact (as metal) with passive iron 
promotes passivity rather than activity; thus 
it is well known that contact of passive iron 
with copper, lead and other baser metals 
causes activation, while contact with mercury 
and the nobler metals has no such effect and 
indeed promotes passivity. Hence any metal- 
lic particles of the former class which may 
be deposited on the iron surface serve as 
activating Centers (i. e., are anodic relatively 
to' passive iron), while those of the latter class 
have a reverse or passivating influence. The 
ability of any cation to prevent activation 
thus depends upon the electrical potential of 
the metal in relation to that of the passive 
iron surface. In other words, the passivating 
effect is a direct function of the oxidizing 
potential of the ion in question, i. e., the 
readiness with which it parts with its positive 
charge (or receives electrons). 

As already shown, the activating effect of 
the NaN"0 8 solution is equally well prevented 
by the addition of small quantities of salts 
with strongly oxidizing anions, like K 2 0r 2 O r 
or KHh0 4 ; oxidizing non-electrolytes like 
H 2 2 and Os0 4 have a similar influence. 
Ionic antagonism is thus not a function of 
the sign of the ionic charge, but of the special 
chemical — more specifically oxidizing — proper- 
ties of the ion. Non-electrolytes with similar 
chemical properties are equally effective. All 
of these phenomena have parallels in the 
behavior of living systems. 

Pure solutions of AgN0 3 , Hg(N0 8 ) 2 , 
K 2 Cr 2 7 and KMn0 4 both preserve passivity 
and have a rapid passivating action on active 
iron. An.exposure of two or three seconds to 
m/20 AgN0 3 or Hg(E"0 3 ) 2 is sufficient to 
confer passivity upon an active wire. The 
velocity of the passivation-process is high; 
in a series of experiments with solutions of 
AgN0 3 (m/10, m/20, m/40, m/80, m/160) it 
was found that even in the m/160 solution an 
exposure of three seconds was usually suffi- 
cient for passivation. Saturated KMn0 4 
passivates with exposures of one second or 
less; K 2 0r 2 O 7 is somewhat slower in its 
action. 

The essential results of experiments with 



surface-active- organic compounds (anaesthe- 
tics) can be summarized briefly, m/20 CuS0 4 
was used, containing in solution the compound 
under examination; the rate of activation was 
compared with that observed in the pure 
m/20 CuS0 4 . In general such compounds, 
unless of a definitely oxidizing chemical char- 
acter (e. g., nitro compounds or nitrate esters), 
exhibited little or no effect in either retarding 
or accelerating activation. The higher ali- 
phatic alcohols, however (n-hexyl, n-heptyl, 
n-octyl, capryl), had a moderate retarding in- 
fluence in saturated solution, an effect prob- 
ably dependent on the viscosity of the ad- 
sorbed layer and the' lowered electrical con- 
ductivity; little effect was found with the 
lower members of the series. Chloroform, 
ethyl ether, carbon tetrachloride, ethyl and 
phenyl urethanes, fatty acid esters (ethyl ace- 
tate, propionate and butyrate), chloretone, 
paraldehyde, chloral hydrate, benzol, naphtha- 
lene, phenanthrene, all showed little or no 
retarding action. On the other hand, ethyl 
nitrate had a well marked antagonistic effect, 
in one case prolonging passivity for more than 
twenty-four hours; nitromethane and acetoni- 
trile also caused distinct retardation. Par- 
allels with the general pharmacological action 
of the above compounds are thus not apparent 
in these experiments, but the existence of such 
parallels is perhaps hardly to be expected. 
In the living cell the characteristic action' of 
these compounds appears to depend largely 
upon solution in the organic solvents of the 
protoplasm, especially the lipoids ; the stability 
of the protoplasmic film is correspondingly 
altered, being increased at the anaesthetizing 
concentrations of the compounds. In the 
metal no such process of solution can occur, 
and whatever influence is exerted appears to 
depend upon the physical properties of the 
adsorbed layer or upon the direct chemical 
action of the compound upon the metal. 

Ealph S. Lillte 



' PHILADELPHIA MEETING OF THE 
AMERICAN CHEMICAL SOCIETY 

' The general description of the meeting held 
September 2 to 6, 1919, has already been printed 
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in Science, for September 19. The following is a 
list of the papers -with, abstracts in so far as they 
have been obtained: 

J ' GENERAL MEETING 

' Some problems and methods in agricultural re- 
: H. J. Wheeler. 



' Some physiological effects produced by radiating 
definite regions within a single cell: W. V. Bovie. 

\ Stream pollution and its relation to the chem- 
ical industries: Eaele B. Phelps. Published in 
full in Jour. Ind. and Eng. Chem., 10 (1919), 928. 
The relation of stream pollution to the chemical 
industries is two-fold. Many industries require 
water supplies of good quality, and most of them 
produce liquid wastes which, if discharged with- 
out treatment into the water courses, tend to pol- 
lute those waters. With the growth of industry, 
and the increasing joint use of streams for the 
purposes of water supply and waste disposal con- 
flicts of interest are bound to arise. 

In most states this matter comes under the ad- 
ministrative activity of the public health officials, 
•who likewise initiate or assist in framing the laws. 
Manufacturing interests have in the past exerted 
merely obstructive influence. 
' Stream pollution and its control involve prob- 
lems of engineering, chemistry, biology and eco- 
nomics. The first aim is the fixing of standards of 
permissible pollution which will develop the maxi- 
mum advantageous use of the streams. 
' The subject of treatment presents many inter- 
esting chemical problems, and its study fre- 
quently leads to important recoveries of by-prod- 
uets. 

1 The subject of stream pollution and its control 
is broader than its legal and remedial phases; its 
public-health interests or its manufacturing in- 
terests; its broader than state jurisdictions. It is 
a part of the problem of the maximum utilization 
and development of our waterways. As such it is 
essentially a Federal problem, calling for exten- 
sive investigation and uniform treatment. Its im- 
portance should be fully recognized in the crea- 
tion of any such federal commission as the Inter- 
state Waterways Commission which has recently 
been suggested. ' 

1 The building of atoms and the periodic systems : 
W. D. Habkins. (To be printed in Science.) 

' The chemical laboratory as a publicity factor: 
Robebt P. Fischelis. See Jour. Ind and Mng. 
Chem., 10 (1919), 929. 



DIVISION OF AGRICULTURAL AND TOOB CHEMISTRY 

W. D. Eichardson, Chairman. 
T. J. Bryan, Secretary. 

What was the diet of aboriginal man? W. D. 
Richardson. 

On the constitution of butter fat: W. D. Richard- 
son. 

Some experiments on simple dietaries: W. D. 
Richardson. 

Influence of segregation upon the composition of 
sugar products: 0. A. Browne. The author after 
a brief mention of the uneven distribution of the 
constituents of different sugar products, such as 
honey, sirup, sugars, jelly, etc., produced by grav- 
ity, capillarity, evaporation and other causes, cites 
the specific instance of low grade molasses. Top 
and bottom portions of Cuban molasses, which 
gave no visible indications of deposits, showed 
from 2.50 per cent, to nearly 4 per cent, more ash 
and from 0.25 per cent, to 1.40 per cent, more or- 
ganic non-sugars ixi the bottom layers. Similar but 
less pronounced differences were observed in case of 
refinery molasses. As a result of the settling out 
of insoluble salts and gums the top portions of un- 
mixed molasses may be expected to contain more 
water, sucrose and invert sugar than the bottom 
portions. 

, The hydroscopic capacity of certain food con- 
stituents: O. A. Bbownb. The moisture-absorb- 
ing capacity of levulose agar, gelatin, peptone, 
bread, cellulose and sucrose are given for different 
conditions of atmospheric humidity. For ordi- 
nary conditions the power of the substances to ab- 
sorb moisture decreases in the order named. As 
regards influence of season food products have the 
least moisture in February and the highest mois- 
ture in July and August. The ratio of moisture 
content to humidity and the influence of lag (due 
to time of adjustment between surface and inter- 
ior moisture) are discussed. The rates of absorp- 
tion for the different substances under constant 
humidity are given, also a few practical bearings 
which the results have upon commercial and 
analytical problems. 

The relative importance of some coloring mat- 
ters in sugar cane juices and syrups: F. W. Zerban. 

Nutrition experiments with low-cost protein 
diets with reference to the utilization of peanut 
and soy bean flours: Carl O. Johns, A. J. Finks 
and Mabel S. Paul. 

The amount and distribution of iron in the corn 
plant: G. N. Hoffer, R. H. Carr and I. L. Bald- 
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Chemieal changes in cranberries Awing storage : 
Fred. W. Morse. There are small but positive 
differences in the percentages of sugar and acid 
contained in different varieties of cranberries. 
The maximum of sugar is present soon after pick- 
ing. During storage the sugar slowly diminishes 
as the berry makes use of it in maintaining its 
life processes. The rate of change is much ac- 
celerated by a rise in temperature and is most 
pronounced when the fruit is kept in tight, un- 
ventilated packages. Acid remains as a rule un- 
changed. 

Respiration of cranberries: Fred W. Morse. A 
simple method of estimating the rate of chemical 
changes in fruit at a given temperature, is to de- 
termine the amount of 00 2 exhaled by a kilogram 
of the fruit in an hour. The 00 2 is produced by 
the oxidation of some of the soluble carbonaceous 
matter in the fruit's cells, hence the rate of meta- 
bolism may be closely estimated. The experi- 
ments showed that cranberries exhaled twice as 
much 0O 2 at 10° 0. as at 1° and that the rate 
doubled again at 20°. The nearer the freezing- 
point, fruits are held before they are consumed, 
the more nearly will their quality remain like 
freshly pieked fruit. A week at summer tempera- 
ture will be as destructive to quality as a month in 
cold storage. 

, The cause of deterioration and spoiling of corn 
and corn meal: J. S. McHargtie. 

The water soluble manganese of soils: W. O. 
Bobinson, B. F. Gardiner and B. S. Holmes. 
The results obtained by frequently shaking 24 
samples of soil with distilled water for eight days 
are given in this paper. 

The following deductions are drawn from the 
data: (1) One hundredth to .1 of the total manga- 
nese of soils is soluble in water. (2) Carbon di- 
oxide greatly increases the solubility of the man- 
ganese. (.3) Surface soils contain much more 
soluble manganese than subsoils, the difference is 
greater the finer the texture of the soil. (4) The 
amount of MnO in soil extracts varies from 0-24 
parts per jnillion and is large enough to affect the 
bacteriological flora and probably has a more 
direet influence on plant growth. 

. The composition of ultra clay from certain soils: 
W. O. Bobinson. By the term "ultra clay" is 
meant that body which remains in nearly perma- 
nent suspension when the soil is treated with pure 
water. It has no organized structure and behaves 
as any colloid. It is essentially an extremely finely 
divided hydrous aluminum silicate, with some of 



the aluminum replaced by iron. Hydrated oxides 
of aluminum, iron, titanium, silicon and man- 
ganese (probably) are also present. The phos- 
phoric acid and potash of ultra clays is higher 
than the soil from which they were obtained. 
Organie matter is an ever present constituent and 
it is probable that it plays an important part in 
deflocculating the suspension. 

, Composition of soil extracts: M. S. Anderson 
and W. H. Fry. The salts deposited on the evapo- 
ration of the water extract of soils are much more 
complex in character than is indicated by a 
simple statement of the ions existing in solution. 
There is a marked general similarity between the 
salts obtained on evaporation of water extracts of 
soils and those obtained by both natural and arti- 
ficial evaporation of sea-water. No salt can be 
expected to furnish all the salts occurring in nat- 
ural deposits of saline material because these rep- 
resent crystallization from a composite extract. 
Under ordinary soil conditions these complex salts 
are probably always in solution in the soil mois- 
ture. 

, Melezitose in honey: Edgar T. Wherry. Mele- 
zitose is a rare sugar, a trisaccharide, which has 
heretofore been but little known. Its name is 
from melez, the French name for the larch tree, it 
having been discovered in a honey dew on the 
European larch. It also occurs in. manna, a sugary 
incrustation, on a leguminous tree in Persia and 
adjoining countries. Its occurrence in a similar 
material found on the Douglas fir in British Co- 
lumbia has been recently described by Hudson and 
Sherwood. 1 While the latter occurrence was under 
investigation, some honey received from central 
Pennsylvania was found to be nearly solid from 
the crystallization of the same sugar; and Dr. C. 
S. Hudson asked the writer to visit the regions 
where this honey was produced, and endeavor to 
ascertain the origin of the melezitose. After con- 
siderable study, the following origin of this sub- 
stance was worked out: The scrub pine tree, and 
rarely other species of pine, are subject to attack 
by a plant louse — of the group known technically 
as lachnids — and a scale insect of the group known 
as coccids. These insects develop in midsummer in 
considerable numbers, and in the course of their 
life activities excrete a sweet material, honey-dew, 
whieh is rich in melezitose. In dry summers, after 
the white clover flowers have ceased to yield 
honey, the bees turn to this honey dew, and colleet 
it, but it crystallizes as fast as they store it away, 

ij. Am. Chem. Soa, 40, 1456 (1919). 
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making the honey unattractive in appearance, and 
if stored in cells to be used by the bees during the 
winter, disastrous to the bee keepers; for during 
the cold weather the bees can not get water to dis- 
solve the crystals, and starve. This occurred in 
1917 and 1918, and considerable losses were suf- 
fered by the bee-keepers from this cause. But in 
the present year the weather was so moist during 
July that no melezitose was collected by the bees 
at all. Several kilograms of this rare sugar have 
been extracted from honey and purified in the 
Bureau of Chemistry, so that it is now available 
for thorough investigation of its properties. It 
can be readily distinguished from glucose by ob- 
servation of the crystals in the honey with the 
polarizing microscope. 

Milk with high apparent acidity; Frank E. 
Bice. Individual cows were found giving milk 
with titratable aeidities as high as .22 per cent. 
Several tests were applied to this type of milk as 
well as to normal milk both fresh and sour. The 
results were as follows: (1) Formaldehyde titra- 
tion indicated that where high casein was present, 
high apparent acidity might be expected. On the 
other hand, some samples were found with high 
apparent acidity whieh were not unusually high 
in casein. (2) Titration by the Van Slyke oxa- 
late procedure indicated that phosphates were al- 
ways somewhat higher in this class of milk. (3) 
Electrometrie and colorimetrie methods showed the 
hydrogen ion concentration to be similar to that 
of normal fresh milk. (4) Electrical conductivity 
was no higher than in normal milk. (5) Methyl- 
ene blue and alcohol tests were always negative. 
(6) High solids and solids-not-fat usually but 
not always accompanied high apparent acidity. 
.(7) This condition was always found in the early 
stages of lactation but occasionally also in late 
stages. (8) Observation did not indicate that 
feeds were a factor in causing high apparent acid- 
ity. 

Effects of sulphur in manure-phosphate com- 
posts: W. E. Tottingham. Sulphur and rock- 
phosphate have been composted with manure, both 
separately and together. Analysis after four 
months of fermentation has shown the production 
of high titratable acidity where sulphur was pres- 
ent, with consequent increases of citrate-soluble 
P 2 6 where rock-phosphate was also present. Ap- 
plication of these composts to pure sand, together 
with nutrient salts, to sandy soil and to silt loam 
for greenhouse cultures of barley has led to in- 
creased yields of seed from the sulphur-phosphate 
compost, as compared with the compost of phos- 



phate alone. Similar results have followed the 
application of sulphur and rock phosphate to field 
,plots of barley in unmanured sandy loam. The 
peculiar, outstanding feature of the results has 
been that sulphur alone has shown as great seed 
produSing power as the combination of sulphur 
with rock-phosphate, under these conditions. 

The. quantities of preservatives necessary to in- 
hibit and prevent alcoholic fermentation and the 
growth of molds: Margaret C. Perry and George 
D. Beal. Sterile dextrose broth, to which known 
quantities of preservative had been added, were 
inoculated with pure cultures of Sacc. cerevisim 
and P. glaucum. The tubes were incubated at 
room temperature until positive results were ob- 
tained in «heck tubes. In case of no gas forma- 
tion or of failure to obtain a visible growth of 
mold, dextrose agar plates were poured to deter- 
mine the point at which complete sterilization took 
place. 

i Shark meat as an edible product: Allen 
Bogers. This paper deals with the use of shark 
meat as a food product and shows that it would 
be possible to secure approximately 200,000 pounds 
of this material daily or 75,000,000 pounds an- 
nually. Assuming that the market price could be 
set at 10 eents it shows that at the present time we 
are wasting a food product with a value of $7,300,- 
000. The edible portion of the shark consists of 
about 50 per cent, of the weight of the body and 
resembles in its texture and flavor either the hali- 
but or sword fish. In some markets this product is 
now being sold under the name of deep sea sword 
fish and a certain species of shark known as dog 
fish is being canned and labelled grey fish. Cook- 
ing experiments have shown the food to be very 
palatable and nourishing. 

Charles L. Parsons, 

Secretary 
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